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£57] ABSTRACT 

A medical implant with an external surface layer of silicone 
elastomer and having an open-cell structure is made by 
applying solid panicles to the external surface layer of the 
implam before it is cured, curing the external surface layer 
with the soHd panicles embedded therein and then dissolv- 
ing the solid particles with a solvent that does not dissolve 
the silicone elastomer. An implant having such an external 
surface layer is expected to help prevent capsular 
contraction, to help prevent scar formation, and to help k 
anchoring the implant within the body. 


7 Claims, 4 Drawing Sheets 


M££C^RY IMPLANT HAVING SHELL 
WITH UNITARY ROUGH- TEXTURED 
OUTER LAYER 
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FIELD OF THE INVENTION 

The present invention is directed to medical devices 
suitable for implantation and a method for making the 
devices. More particularly it is directed to silicoae-eias tomer 
prostheses having an open-cell texture at the outer surface 
and a method for making such a prostheses using soluble 
solid particles. 

BACKGROUND OF THE INVENTION 

To be suitable for implantation within the human body a 
prosthesis should be made of a material that is not physically 
Q or chemically degraded or altered by contact with body 

,n ^ * 001 toxic 01 aUergemc to human tissue and that 

If ^ n * cxcitc a* inflammatory or foreign body reaction. 

^ Over the years, silicone elastomers have been found to be 

M: fce materials best suited for implantation within the human 

S = ! *ey come the closest to realizing the above- 

m stated requirements. For this reason, silicone elastomers 

2 ^ bcco **** uscd for mating cardiac pacemakers, for 

fel implanted catheters (Irving, Hall & Rfckham. Tissue 

*<a<n<M to Pure and impregnated Silastic. Journal of Pedi- 
arric Surgery. VoL 6. No. 6 at 724 (December 1971)). and for 
making mammary prostheses. Hie use of silicone elastomers 
^ manufacture of mammary prostheses has been espe- 

O cially extensive. r 

□ However, despite the relative inertness of silicone 

m elastomers, they may still provoke an inflammatory or 

^ foreign body reaction in some patients to varying degrees 

^ !^ en a stance enters human tissues, the imme- 

%G diate and natural reaction of the tissues surrounding the 

foreign substance is to render it harmless to the rest of the 
hody. Small foreign bodies can be disposed of by 
phagocytosis, but large and inert foreign bodies are encap- 
sulated in a sheath of fibrous tissue to isolate them from 
surrounding tissues. Encapsulation is a defensive mecha- 
nism that occurs through a process similar to the formation 
of scar ussue in the healing of a wound or surgical incision. 
A fibrous tissue capsule will form around and completely 
enclose an implanted prosthesis in an intimate fashion 
conforming to its respective shapes and curvatures. 

Capsule formation is not a problem for the patient unless 
the capsule begins to contract With an implanted nummary 
prosthesis, the contracture of the capsule around the pros- 

f„w* °T?n* * * tifiWy and feel very hard 

and rigid Ultimately, the contracted capsule assumes a 
nearly spherical shape. Capsular contracture causes discom- 
fort and embarrassment to the patients who experience it and 
is a serious condition both from medical and aesthetic 
viewpoints. One way to remedy capsular contracture is to 
surgically remove the contracted capsule and implant and 
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then insert either the same or another implant, a procedure 
called surgical capsuiotoray or capsulcctomy. Aitwnatfvefr 
some doctors use closed capsulotoray. a method wherein 
force is applied to break the capsule in situ. Of course. 
5 capsular contracture can still recur. 

The problem of capsular contracture is very complex and 

hL'T?™ Why ^T 5 m not y« f ^y understood. 
Nonetheless, several different approaches to avoiding cap- 
sular contraction have been investigated One of the most 

10 Popular approaches followed today involves the use of 
steroids. Steroids arc known to possess anti-inflammatory 
and anti fibrinogenic properties and been observed to cause 
a decrease in the relative hardness of breasts implanted with 
mammary prostheses. However, the use of steroids can 

15 result in complications such as tissue atrophy and discol- 
oration of the skin. Accordingly a great deal of controversy 
surrounds the use of steroids and their relative utility in 
preventing capsular contracture. Other drugs and techniques 
have also been suggested, but their utility has not yet been 

20 established. 

Other approaches to the problem of capsular contracture 
have focused on the design of the implant. Examples of 
mammary prostheses designed to prevent or alleviate the 
«ff«^ of capsular contracture arc disclosed in U.S. Pat Nos 
25 3.189.921; 3366.975; 3.559.214: 3.600.718; 3 m%7+ 
4.095.295: 4.298.997: 4.298.998; and 4428.082. Of these* 
those receiving the greatest commercial acceptance are 
made of a flexible, thin-walled container or sac composed of 
a material impervious to the ingrowth of fibrous tissue such 
30 as a silicone elastomer, to the external surface of which a 
thin layer of a porous or open-celled material has been 
adhenngly applied (U.S. Pat. Nos. 3 366.975 or 3.559.214) 
The interior of the sac is filled with an inert material 
approximating the resiliency of normal mammary tissue 
35 such as a saline solution or a silicone geL 

The porous or open-celled layer is normally composed of 
f Pother, polyester or polyurethane foam material Thin 
layers of this type of material had been applied to the back 
sides of mammary prostheses so that fibrous-tissue could 
40 grow into the material and thereby anchor a prosthesis 
securely to the chest wall (U.S. Pat No. 3.293.663; 
However, case studies conducted on mammary prostheses 
almost completely covered with a thio foam layer indicated 
that the incidence of capsular contracture was reduced by the 
45 use of such prostheses (Pennisi, Pofyurethane-Covered Sili- 
cone Get Mammary prosthesis for Successful Breast 
Reconstruction* Aesthetic Plastic Surgery. VoL 9 at 73 
(1985); Ashley Further Studies on the Natural-Y Breast 
Prosthesis. Plastic and Reconstructive Surgery. Vol 45 No. 
50 5 at 421 (May 1970)). Although the cause for the reduced 
incidence is not fully understood, it is believed that the 
growth of the fibrous tissue into the open-cell layer from 
many directions prevents the fibrous tissue from contracting 
in a concerted manner. In other words, the contraction! 
55 occur in many directions and tend to neutralize each other 
{Pennisi. supra, at 73. 

However, possible problems exist with the use of 
polyether. polyester or polyurethane foam materials in 
implants. TTwse materials apparently degrade in the body 
*> ™< a P^ d of time (Brown. Lowry and Smith. The 
FilT* ***** of Polyester Vrethane 

uastomers. National Bureau of Standards (July Wa- 
sherman and Lyons. The Biological Fate of Implanted Rigid 
polyurethane Foam. Journal of Surgical Research Vol 9 
65 No. 3 at 167 (March 1969)). Tnerefcre. the effectiveness of 
mese materials for preventing capsular contracture may 
disappear as they degrade. When capsular contracture does 
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occur and the doctor chooses to surgically remove the 
implant. It is difficult to ensure that aiJ of the degraded 
material has been removed. These materials have also been 
suspected of creating problems with infection and of being 
carcinogenic. 

To avoid the potential problems with existing foam mate- 
rials and still take advantage of the reduced incidence of 
capsular contracture attendant with the use of prostheses 
having a porous or open-celled outer layer, ways have been 
sought to make a layer of silicone elastomer having an 
open-cell texture- In VS. Pat No, 3.852.832. a mammary 
prosthesis is disclosed having a fixation means attached to 
its back side with perforations passing therethrough and ribs 
projecting therefrom. This fixation means is preferably to be 
made of a silicone elastomer. Although no method for 
making such a fixation means is disclosed- it is believed mat 
it would be separately molded. Therefore, the pattern of 
perforations and ribs would have to be such as to allow 
removal from a mold. The fixation means must then be 
attached to the prosthesis. 

Ion-beam thruster technology has also been suggested as 
a way to nncrotexture breast prostheses (Picha and Siedlak. 
Ion-Beam Microtexturing of Biomateriais. MD & DI at 39 
(April 1984)). However, this would interject an expensive 
processing step into the manufacture of breast prostheses. 
Also, it is not clear how the prostheses will be manipulated 
to achieve microtexturing over the entirety of their con- 
toured surfaces or how effective the regular pattern of a 
microtextured surface will be at preventing capsular con- 
tracture. Other attempts to create an open-celled texture 
integral to the prosthesis shell through incorporating foam- 
ing or blowing agents in the silicone elastomer have not been 
successful because the surface properties of the silicone 
elastomers prevent the bubbles formed from connecting to 
one another or opening at the surface. 

Accordingly, a need exists for a silicone elastomer medi- 
cal implant having an external surface with an open-celled 
texture. Additionally, a need exists for an efficient and 
economic method for making such a medical implant 

SUMMARY OF THE INVENTION 

In the most general terms, the present invention is directed 
to a member comprised of silicone elastomer and having an 
outer layer, at least a portion of which has an open-cell 
structure at the surface. A method for providing an open-cell 
structure to a surface of a layer of silicone elastomer is also 
taught This method comprises the steps of: applying solid 
particles to the surface before the layer is fully cured; fully 
curing the layer; and dissolving the solid particles with a 
solvent that does not dissolve the silicone elastomer to any 
appreciable extent Preferably, the solid particles have a 
diameter ranging from about 10 microns to about 600 
microns so that the resulting cells in the open-cell structure 
have diameters in this same range. It is also preferable, for 
the solid particles to be applied so as to achieve a depth 
within the layer ranging from a portion of one particle 
diameter to a multiple of many particle diameters so that the 
resulting interconnected cells extend down from the surface 
to a depth in this same range. Most preferred is a range from 
about one to about three times the diameter of the solid 
particles. 

More specifically, the present invention is directed to a 
medical implant with an external surface layer of silicone 
elastomer, at least a portion of which has an open-cell 
structure. Such an implant can be made through a method 
substantially the same as the three-step method set forth 


above. Preferably, the solid particles are applied to most of 
the external surface layer so that most of the external surface 
has an open-cell structure. The solid panicles can also be 
applied in a number of ways: by sprinkling them over the 
5 external surface layer while manipulating the medical 
implant: by spraying them onto the external surface layer or 
by dipping the medical implant into a body of the solid 
particles. 

Even more specifically, the present invention is directed to 
w an improved silicone-elastomer shell for a rnammary 
prostheses, the improvement comprising: at least a portion 
of the external surface of the mammary prostheses having an 
open-cell structure. The improved method taught for making 
a sUicone-elastomer shell for a mammary prosthesis is 
comprised of the steps of: dipping a supported mandrel into 
a smcone-elastomer dispersion to apply a final layer of 
silicone elastomer to a shell adhering to the mandrel: allow- 
kg the final layer to stabilize after the mandrel is removed 
from the dispersion: applying solid particles to the final 
20 layers volatilizing the solvent in the final layer: placing the 
mandrel and the shell with the final layer into an oven 
maintained at an elevated temperature for a period of time- 
dissolving the solid particles with a solvent that does not 
dissolve the silicone elastomer to any appreciable extent; 
and evaporating any excess solvent remaining on the shelL 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a side view of a mandrel used to form a 
30 mammary prosthesis according to the present invention; 
=P FIG. 2 is a rear view of the mandrel of FIG. I: 

^ n G- 3 * s a sectioned side view of the shell of a mammary 

hj prosthesis according to the present invention: 

mvi flvjr. «?: 

VI u ^P'r 5 iS * magnMed view of * e external surface of the 

^ shell of a mammary prosthesis containing soluble solid 

s particles: 

40 6 h a unified view of the external surface of the 

shell of a rnammary prosthesis showing the open-cell struc- 
^ ture remaining after dissolution of the solid particles; 

5? |? G 7isa magnified sectioned side view of the external 

* 5 surfacc of * c shell of a mammary prosthesis containing 

kg 45 *ol«Wc solid particles; and e 

y5 * is * magnified, sectioned side view of the external 

surface of the shell of a mammary prosthesis showing the 
open-cell structure remaining after dissolution of the solid 
particles. 


-: — 


50 


DETA ILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 


The preferred embodiment of the present invention will 
primarily be described in the context of a mammary pros- 

55 thesis because the present invention is expected to help solve 
the capsular contraction problem that is particularly trouble- 
some u the implantation of niammary prostheses. However 
the present invention should not be considered as limited to 
such a prosthesis. Instead, the teachings of the present 

60 invention should prove to be advantageous wherever cap 
sular contraction can damage a medical implant or cause 
discomfort to the patient and/or wherever a medical implant 
is to be anchored through the ingrowth of fibrous tissue The 
present invention should also prove advantageous in prc- 

65 venting or controlling scar formation during wound healing 
after many types of plastic surgery. In addition, the present 
invenuon should have general a^lication within the field of 
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niamraary prostheses, as it can be used with any of a wide 
variety of mammary prostheses. 

With reference to FIG. L a mandrel W has an external 
configuration corresponding to that of the mammary pros- 
thesis to be formed by it. A rear face 12 of the mandrel has 
a support member 14 embedded therein and extendi™ 
outward therefrom. As shown in FIG. 2 the support member 
enters the mandrel at the center of rear face 12. Mandrels of 
this type are standard in the field. They are typically made 
of Delna. aluminum, stainless steel or plastics, such as 
teflon/nylon combinations or high density polyethylene or 
po yester resin. The primary consideration iVthat the mate- 
rial be men to the solvents and process heat used in the 
manufacturing process. 

To begin the manufacture of a mammary prosthesis the 
mandrel is dipped into a silicone rubber dispersion. Many 
such dispersions axe used in the field. Basically they contain 
a silicone elastomer and a solvent. The silicone elastomer is 
typically pdydimethylsiloxane. polydiphenyl-siloxane or 
some combination of these two. Typical solvents include 
xylene or tnchloromethane. Different manufacturers vary 
the type and amount of the ingredients in the dispersion the 
viscosity of the dispersion and the solid content of the 

i S ^ H1 f'!:. N0n 1. ,he,eSS - ** invention is expected to 

be adaptable to have utility with a wide variety of silicone 
rubber dispersions. 

The mandrel is lowered into the dispersion while beine 
q supported by support member 14 until the mandrel is 

in completely submerged. The mandrel is then raised out of the 

P dispersion with a thin coating of the material adhering 

+ thcret0 - ^ «*«u in mis thin coating is volatilized or 

~ !? used 10 evaporate. Normally this is accomplished by 

flowmg air over the coated mandrel at a controlled ternpera- 
ture and humidity. Different manufacturers use various 
quantities, velocities or directions of air flow and set the 
■y temperature and humidity of the air at different values 

SJ However, the desired result, driving off the solvent remains 

s the same. It is also common for prostheses manufacturers to 

U ^ at *" * *f volitate procedure a number of times so 

- mat a number of layers are buflt up on the mandrel to reach 
□ a desared shell thickness. cn 

O * b ** ^Plication of the final layer of silicone 

g, customer that the present invewfon departs from the exist- 

ifl f 7 i0mhtS ^"es. After the mandrel is 

- rawed out of the dispersion with what is to be the final layer 
W f^^8^ to -^»ay« is aBwed to stabilize. That is 'it 

« held until the final coating no longer flows freely. This 
occurs as some of the solvent evaporates from the final 
coating, raising as viscosity. Once the layer has stabilized, 
granulated solid particles are applied evenly over the entire 

5 Urrc ° tty *** P* 1 ^" ^ applied manually 
by sprinkling them over the surface while the mandrel is 
manmulated. However, it is envisioned that a machine 
operaong hke a bead blaster or sand blaster could be used to 
dehver a steady stream of solid particles at an adequate 
velocity to the coating on the mandrel. Alternatively it is 
enviswned ftat adequate methods of solid particle £££ 
ton can be developed based on machines that pour the solid 
particles or based on tupping th e coated raandrd into I oody 

ZlfZ^r 0 ?? * * ,0 a ***** of the 

solid particles. It is to be understood thaTthe present 
invention is not intended to be restricted to any one Janfcu. 
far method of applying particles. 

This final layer, with the solid panicles embedded therein, 
is then altewed to volatilize. After volatilization, the entire 
siheone elastomer shell structure is vulcanized in an oven at 


as 


-7- 


elevated temperatures. The temperature of the oven is pref- 
erably Jsept between about 200° F. and about 350° F. for a 
vulcanization time preferably between about 20 minutes and 
about I hour. 40 minutes. Upon removal from the oven, the 

5 mandrel/shell assembly is placed in a solvent for the solid 
particles and the solid particles allowed to dissolve. When 
the solid particles have dissolved, the assembly is removed 
from Use solvent and the solvent evaporated The shell can 
then be stripped from the mandrel. At this point, it is 

10 preferable to place the shell in a solvent for the solid 
particles and gently agitate it to ensure dissolution of all the 
solid particles. When the shell is removed from the solvent, 
the solvent is evaporated. 

The process described above produces a shell 16 like that 
shown in FKJS. 3 and 4. The shell has a thin outer wall IB 
made of silicone elastomer with an opening 20 therein at the 
point where support member 14 entered mandrel 12 In 
addition, the outer surface of the shell is covered with open 
cells 22 where solid particles 24 used to be before beine 
dissolved. FIGS. 5 and 6 provide magnified 

Views of the process whereby these open cells are formed 
in the surface of the shell. In FIG. 5. solid particles 24 are 
shown embedded across the surface of the shell. In FIG 6 
^ the solid particles have been Oissoived. leaving behind open 
spaces in the surface of the shell. When applied, some of the 
solid particles are partially exposed so that they can be acted 
upon by the solvent These exposed solid particles also 
provide a way for the solvent to reach those solid particles 
^ beneath the surface to dissolve them in turn. The result can 
be an interconnected structure of cells, some of which are 
open to the surface, in the outer layer of the shell 

With reference to FIGS. 7 and $. a magnified side view is 
provided of the process whereby the open cells are formed 

35 m J?.??* rf mc shdi - fc nG * * to *>Ud Particles are 
embedded to a depth of about 0.02 inch in a shell 16 having 
a thickness of about 0.042 inch. In FIG. 8. the solid particles 
have been dissolved away to leave behind the open cells. 
The object of the solid particle application is to create the 

40 type of random, interconnected bubble structure discussed 
by Dr. R. E. Holmes' research study on tissue ingrowth 
found in Plastic and Reconstructive Surgery. Vol 63 at 
626-633 (1979). Therefore, the solid particles preferably 
have diameters ranging from about 10 to about 600 microns 

45 The particles can be applied so as to achieve a depth ranging 
from a portion of one particle diameter to a multiple of many 
pamcle diameters. The particles are preferably embedded in 
the surface of the sheD to a depth of from about one to about 
three times the diameter of the particles. Penetration of the 

so solid particles depends upon the size of the particles, the 
thickness of the final uncured layer, the viscosity of the 
uncurcd layer and the force with which the particles are 
applied. These parameters can be controlled to achieve the 
desired depth of penetration. For example, if the last layer is 

55 relatively thick and low is viscosity, less external force will 
be required on the solid particles to produce an acceptable 
foam depth. 

In choosing a solid, several factors should be evaluated: 
( I) the solid should be economically available in the desired 

60 particle sizes: (2) the solid should be nontoxic in case 
some remains in the surface of the prosthesis; and (3> the 
solid should be readily soluble in a solvent that is eco- 
nomically available, nontoxic and does not dissolve the 
silicone elastomer. The presently preferred solid is crys- 

65 taliine sodium chloride which is readily available in 
granulated form. The presently preferred solvent is water 
which readily dissolves sodium chloride and does not 
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£?1 VC .^ co f e ***** However, the person skilled in 
the an will understand that a number of solid and solvent 
pairs could be chosen that would more ox less fulfill the 
above-stated requirement*. 

After finishing the shell according to the steps described 
above, the steps required to make a finished mammary 
prosthesis are again similar to those used by other manu- 
facturers. First, opening 20 is patched with unvulcanized 
sheeting, usually made of silicone rubber. Then if the 
prosthesis is to be rilled with silicone gel. this gel is added 
and cured, the filled prosthesis packaged, and the packaged 
prosthesis sterilized. If the prosthesis is to be inflated with a 
saline solution, a one-way valve is assembled and installed, 
the prosthesis is post cured if required, and the prosthesis is 
then cleaned, packaged and sterilized. A combination mam- 
mary prosthesis can also be made wherein a gel-filled sac is 
positioned inside the shell to be surrounded by saline 
solution. 

A method has been described for creating an outer layer 
having an open-cell structure in a silicone elastomer mem- 
ber. More specifically, the method can be applied to create 
a medical implant with an external surface layer of silicone 
elastomer having an open-cell structure, to create strips 
having a textured surface for control of scar formation, or to 
improve a process for making mammary prostheses The 
product made by this method has also been described and is 
^ expected to have great utility in preventing capsular 

U contraction, in preventing or controlling scar formation, and 

yg in anchoring medical implants. 

If capsular contraction does occur with a medical implant 
^ made according to the method of the present invention, the 

hj doclor 15 okm* J**ly «o be able to remove the implant intact 

t ^ tcxmrcd of the implant will not degrade so that 

^ the doctor can be sure that all of the implant is beinc 

DQ removed. 

M . Scar tissue formation in the healing of a wound or surgical 

2 incision is also a process involving the growth of fibrous 

^ tissue, A visible scar results from this healing process 

„ because the fibrous tissue is aligned in one direction. 

5 However, it is often aesthetically desirable to prevent scar 

S formation, especially in certain types of plastic surgery. A 

member having an open-cell structure at the surface can be 
C E P laced subcutaneously within a healing wound or incision to 

prevent the fibrous tissue from aligning and thereby prevent 
scar formation. Such a member can be advantageously made 
according to the present invention. 

It is often important to anchor medical implants against 
movement. Mammary prostheses are one example of 
implants that must be anchored. Facial implants are another 
example of implants that must be anchored With facial 
implants it is particularly important that they be anchored 
securely against movement because of their prominent loca- 
tion. Providing such implants with an open-ceil texture 
according to the present invention is a particularly advan- 
tageous way to ensure that they will be anchored securely 
What is claimed is: 

1. An implantable mammary device comprising: 
a substantially homogeneous silicone elastomer flexible 
shell of unitary construction defining an interior 
therein, the shell comprising at least a base layer of 
silicone elastomer and an outer layer of silicone 
elastomer, the base layer and outer layer being vulca- 
nized together to form a unitary and homogeneous 
structure: and 
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means for filling the interior. 

wherein the shell has defined unitariiy therein a rough- 
textured external surface comprising randomly formed 
interconnected cells varying in diameter from about 10 
5 microns to about 600 microns and located at and near 
the surface to a depth of about 1800 microns to simulate 
an open-ceil foam for promoting ingrowth of tissue and 
for preventing capsular contracture. 

2. An implantable mammary device according to claim 1. 
wherein most of the external surface is rough-textured. 

3. An improved silicone elastomer shell for a mammary 
prosthesis* the improvement comprising: 

a substantially homogeneous silicone elastomer flexible 
15 shell of unitary construction defining an interior 
therein, the shell comprising at least a base layer of 
silicone elastomer and an outer layer of silicone 
elastomer, the base layer and outer layer being vulca- 
nized together to form a unitary homogeneous 
20 structure, wherein the shell has defined unitariiy therein 
a rough-textured external surface comprising 
randomiy-f ormed interconnected cells varying in diam- 
eter from about 10 microns to about 600 microns and 
^ located at and near the surface to a depth of about 1800 
microns to simulate an open-cell foam for promoting 
ingrowth of tissue and for preventing capsular contrac- 
ture. 

4. An improved silicone elastomer shell according to 
30 claim 3. wherein most of the external surface is rough- 
textured. 

5. An implantable mammary device comprising: 

a substantially homogeneous silicone elastomer shell of 
unitary construction defining an interior therein: and 

35 means for filling the interior. 

wherein the shell includes a base layer of substantially 
homogeneous silicone elastomer and an outer layer, the 
base layer and outer layer being vulcanized together to 

^ form a unitary homogeneous structure, the shell having 
an external surface and comprising a substantially 
homogeneous silicone elastomer, and having defined 
internally therein a first group of cells varying in 
diameter from about 10 microns to about 600 microns 

45 formed therein and a second group of cells varying in 
diameter from about 10 microns to about 600 microns 
formed therein relative to the first group, the first group 
being in direct communication with the external surface 

M and having a range of depths down to about 600 
microns below the external surface, and the second 
group having a range of depths down to about ISOO 
microns below the external surface, wherein the first 
and second groups of cells are disposed for creating an 

55 open-cell structure, wherein the first group of cells 
open directly to the external surface, and the second 
group of cells communicate with the external surface 
only through ceiis which open directly to the external 
^ surface to simulate an open-cell foam for promoting 
ingrowth of tissue and for preventing capsular contrac- 
ture. 

6. An improved silicone elastomer shell for a mammary 
prosthesis, the improvement comprising a shell formed of at 
6 5 least a base layer of silicone elastomer, and an outer layer of 
silicone elastomer, the base layer and outer layer being 
vulcanized together to form a unitary homogeneous 
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structure, the shell having an external surface with at least a 
portion of said external surface having defined unitarily 
therein an open-ceU structure including a first group of ceils 
varying in diameter from about 10 microns to about 600 
microns formed therein and a second group of cells varying 
in diameter from about 10 microns to about 600 microns 
formed therein relative to the first group, the first group 
being in direct communication with the external surface and 
having a range of depths down to about 600 microns below 
die external surface, and the second group having a range of 
depths down to about 1800 microns below the external 
surface, the first and second groups of cells creating a 
network of cells to achieve the open-cell structure, wherein 
the first group of cells open directly to the external surface 
and the second group of cells communicate with the external 
5 surface only uVc^igh <xUs wm'ch c^n direcdy to the exter- 
nal surface to simulate an open-cell foam for promoting 
tissue ingrowth and for preventing capsular contracture. 

7. An unproved silicone elastomer shell according to 
claim 6 wherein most of the external surface has the 
io open-cell structure. 

iL. An impla ntable mammary 
device g omprisinq; 

a substantial ly homoq^p ftnnc 
silicone ela stomer flexibly sh^n 
j| 15 of "nitarv const ra tion defining 

an — interior therein f the shell 
comprising at least a base lay er 

m Pf silicone elas tomer and an out er 

w — „ 

N layer of silicone elastomer f i-k q 

20 base lavftr and Q»tPr laver being 

Q VUlcani^ri together t O form a 

unitary and homo geneous structure r - 
and 

a filling fn r the interior, 
25 wherein the *h eii 

defined nm>AH1 v therein a rough- 
textured exte rnal surface* 
comprising rando mly fnrmpH 

interconnPrtpH cells vArvina in 
30 ^ameter and locat ed at and n^r 
the surface to aimi ^te an np^n- 
cejl foam for prom oting ingrowth 
of tissnp. 

^ An implantable mammary 
3$ device comprising; 


hi 
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1 a substantially h omooen^nng 

Silicone elasto mer flexible shell 
of unitary ^on.^ truct i nn defining 
an interi or thPrein, t.h* 
5 comprising at leas t a hag? i^ v ^» 
of silicone elastome r and an m.for 
layer of silicone elastomer. th P 
base layer outer layer being 

vulcani2ed t^ether to f orm ^ 
10 unitary and homogen ous «t r, r «-»~. 
ana! 

means fnr filling tho 
interior f 

wherein the sh^ n ha s 
15 defined unitarily t herein a rongh- 
textured ^^ ernal surfar^ 
comprising randomly fnrmpH 
interconnected cells varying in 
diameter and locate d at and n^>- 
SJ 20 the surface to simul ate an open- 

ly pell foam for pro moting in growrh 

h of tissnp. 

iiL. An impla ntable mammary 

device according to claim o ( 

4Q 25 wherein most of t he extern^ 

surface is roun fo-teytnrAH 

Ali An impl antable mammary 

device accordin g to rjaim 9 f 

wherein 1-Hp interco nnected rpllc 
vary in diam eter from, about in 

microns to ahon t 600 mirr^n. 

i2i An impla ntable 

mammary 

.device accordin g to olaim Q L 

wherein th«=» interco nnected o^M^ 
35 located at and near th* 


fin 


m 
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1 surface to a depth, of ,h ni >f isnn 
microns . 

2-2-1. An imp roved silicone 

elastomer shell fo r a n.^ m3 r y 

5 prosthesis, the imprrwemont- 
comprising: 

a subsf anfi ally hom ocrenenng 
silicone elastome r flexible shell 
of unitary construction defining 
10 ^ — interior therein r the shell 
com prising at least a base 1 ay P r 
of silicone elastomer a nd an outer 
layer of silicone elastomer, the 
base layer and outer bv^r Ko-i nq 
15 vulcanize d together to form a 
unitary homogeneo us structure f 
wherein the shell has defin ed 
unitarily ^herein a roug h-textnreH 

eternal, surface compri i r>g 

20 randomly- formed internnrmected 
ceIls — varying in diameter and 
located at a nd near the surface ro 
simulate an open-cell f oam f nr 
promoting ingrowth of tisane. 

JdL An improved silicone 
elastomer she ll according to crl^Hm 
13, wherein mos t of the external 
surface is rgng fr-textnred 

i^J- An improved s i 1 i r-nne 
elastomer .^he ji according to nl^i™ 

wherein the interconnected 

cells vary in diameter from abont 
10 microns t-n ^ bout 600 microns. 

-iiU An impr oved silicone 
elastomer ghei j according to claim 
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cells are located at a nd near t-h* 
surface to a dept h of abnnr iflnn 
microns . 

5 Hi. An impla ntable mammary 

device comprising: 

a substantially homoaene oi^ 
silicone elast omer shell of 
unitary con struction defining an 
10 interior therein; and means for 
filling the interior. 

wherein the sho li includes a 
base la yer of substantially 
homogeneous sil icone elastomer an d 
15 an outer layer, the base layer and 

ou .ter laver b eing vulcanized 

together to form a unitary 
homogeneo us structure, the shell 
^ having an exte rnal surface and 

if 20 comprising a substantially 

= homogeneous si licone elastomer, 

E aaSi having defined internally 

Q therei n a first croup of cells 

varying in diamete r formed therein 
and a second group of cells 
varying in diame ter formed therein 
relative to the first q rnnp r 
first grou p being in di rent 
commun ication with the external 
surfac e, wherein the first and 
second groups of cells are 
disposed for creating a n open-ee ^ l 
structur e, wherein rhe first nronp 

£f cells o pen directly to the 

35 external surface, and the second 


25 


30 


- 14- 


1 .group of cells communicate with 
the external surface only thr^h 
cells whp ch open directly to th^ 
external surfarp to simulate an 
5 .open-cell foam f or promoting 
ingrowth of tissue. 

UL. An impla ntable mammary 
device according to claim 17 f 

wherein the firs t and ^rnnd 

10 groups of cells have a diameter 
ranging from a bout 10 microns to 
about 600 microns . 

19.. An implantable mammary 
^ device accprciinq to claim 17. 

yg 15 wherein the first group of cells 

=F have a range of depths down to 

U ~ 

5 S | about 600 microns. 

S3 20. An implantable mammary 

!Jj device according t o claim 7Q r 

a 20 ^herein the second group nf r^n* 

^ have a range of depths down to a 

g depth o f about 1800 microns. 

Cm 21^ An improved silicone 

elastomer — shell fo r a mammary 
25 Prosthesis, the improvement 
comprisin g a shell formed of at 

least a base layer of silirnnp 

elastome r, and an outer layer of 
silico ne elastomer, the base lay pr 
30 and outer laver h eing vnl^n i^H 
together to form a unitary 
homogeneous str ucture, the shel 1 
having an exte rnal surface with At 
least a p ortion of said external 
35 surface having defined unitarily 
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* therein an open-cell structure 
including a fir st group of cell* 
varvma i n diameter formed therein 
and a second group of cells 
5 varying in diameter formed therein 
relative to the first; group, the 

SLTfiurj being in direct 

commu nication with the external 
surface, the first and second 
10 groups o f cells creating a neLwork 
of cel ls to achieve the open-cell 
Structure, wherein the fir s t crronn 
of cells open directly to the 
external si irface and the ssrnnri 
? 15 oroup of cells communicate with 

£ the ex-e rnal surface only throug h 

& cells which open d irectly to 1-^ e 

?5 external surfa ce to simulate an 

SB open-cell foam f or promotinn 

* 20 tissue ingrowth. 

U 22^_ An improved silicone 

^ elastomer shell according to claim 

O 

«k 21, wherein most of the external 

%S surface has open- cell st.nirfnrp 

^ 25 23. An improved silicone 

elastomer sh ell according to claim 
21, wherein th e first and second 
groups of cel ls have a diameter 
ranging from ar> nut 10 to ^bout 600 
30 microns . 

24 - An improved silicone 
elastomer sh ell according to Claim 

2it wherein the first croup of 

cells have a range of de nths down 

35 
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to about 600 mi >rons hpln. ^ 
externa l sarfarp 

21L. An impro ved <H n 
elastomer shell w ording ^ ru,-^ 
24, wherein t.h* seconH n ^„ r ^ f 
cells have a ranrye of d^hc 
to about 1800 mi crons hplo,, fK. 
external surface. 
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